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COLOR COPIER FOR MAKING A POSITIVE
COLOR COPY FROM A COLOR NEGATIVE FIILM
INCLUDING MEANS FOR INDICATING THE
TYPE OF FILM AND MEANS FOR REMOVING
THE ORANGE MASK COMPONENT OF THE
INDICATED FILM FROM THREE COLOR
COMPONENT SIGNALS USED TO MAKE TH
COPY |

This application is a continuation of application Ser.
No. 615,590 filed May 31, 1984, now abandoned.

"BACKGROUND OF THE INVENTION

1. Field of the Invention |

The present invention relates to a device for process-
ing color images, and in particular, to an image proces-
sor for making possible a proper image reproduction
from an object to be reproduced.

2. Description of the Prior Art

With prior art color copying machines, copying from

5
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a positive film is easy, but copying from a negative film

is very difficult. When copying must be made from a
negative fllm, the purpose may be attained by color
correction from the portion of blue (B) in the negative
film to yellow (Y), the portion of green (G) to magenta
(M), and the portion of red (R) to cyan (C) for copying.
Since, a general negative film masking is applied by
type, the required color correction is very difficult.

SUMMARY OF THE INVENTION

The present invention has been mdde to give a solu-
tion to the above problem.

An object of the present invention is to provide an
Image processor which makes possible a proper color
image reproduction.

Another object of the present invention is to provide
an image processor of simple structure which makes
possible optimum color image reproduction.

A further object of the present invention is to provide
an image processor which makes possible a high picture
quality color image reproduction with the same grada-
tion regardless of the type of the object to be repro-
duced.

A further object of the present invention is to provide
an image processor capable of optimum reproduction of
a negative film.

Another object of the present invention is to provide
an image processor which selects a color correction
circutt according to the type of a negative film.

Still another object of the present invention is to
provide an image processor which selects a gamma
conversion characteristic according to the type of a
negative film.

A further object of the present invention is to provide
an image processor which selects a gamma conversion
characteristic by key input. |

The above and the other objects of the present inven-
tion will now be described in detail.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 i1s a schematic layout diagram of the color
copying machine of the present invention;

FIG. 2 1s a drawing showing operation parts and
display parts of the main operation panel;

FIG. 3 1s a control block diagram of the main body
control unit;
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FIG. 4 1s a timing chart of the control sequence in
FIG. 3;

FIG. 5 shows the structure of the sequence clock
generator; |

FIG. 6 illustrates the sub operation panel;

FIG. 7 1s a control block diagram of the image pro-
cessing unit which performs image processing of signals
from the CCD photosensor unit;

FIG. 8 1s a block diagram of the sync control circuit;

FI1G. 9 is a time chart of the sync control circuit; and

FIG. 10 1s a circuit diagram of the gamma correction
circuif. |

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

“An embodiment of the present invention will now be
described with reference to drawings.

FIG. 1 is a schematic layout drawing of the color
copying machine of the present invention wherein 1 is
an original platen made of a transparent glass plate; 2 is
a negative film as an object to be copied; 3 is an illumi-
nation lamp for lighting the negative film 2; 4 is its
reflection shade; 5 is a drive reel of the negative film 2;
6 1s a guide roller; 7 is a take-up reel; and 8 and 9 are a
pinch roller and a capstan, respectively. Reference nu-
meral 10 1s a photosensitive drum; 11 through 14 are
developers for individual reference colors disposed on
the circumference of the photosensitive drum 10; 15
through 18 are developing sleeves for the individual
developers; 19 is a developing bias voltage generator
for supplying a bias voltage to the individual develop-
ing sleeves 15 through 18; 20 is a high voltage generator
for charging and discharging the photosensitive drum
10; 21 is a transfer drum; 22 is a conveyer belt for con-
veying the copy paper on which a toner image was
transferred at the transfer drum 21 to a fixing unit 23;
and 24 and 25 are an upper and a lower cassette for
accommodating the copy paper, either of which is se-
lected by the selection switch (not shown) provided in
the main operation panel. 27 and 28 are fans for cooling
the interior; 100 is a CCD photosensor unit for forming
an image on a solid pick-up element (CCD) upon the
reception of a light from the illumination lamp 3 coming
through the negative film 2; 200 is an image processing
unit for image processing the ouiput from the CCD
photosensor unit 100; 300 is a laser modulation unit
performing the exposure of the photosensitive drum 10,
and 400 is a main body control unit for controlling the
entire copying machine main body.

Now, the function to be performed by the embodi-
ment oftthe above structure will be described.

The negative fimm 2 1s placed on the original platen
1, and moves at a speed equal to 1/8.75 of the linear
speed of the photosensitive drum 10 by means of the
pinch roller 8 and the capstan 9, while being exposed to
a direct ray from the illuminating lamp 3 and a reflected
light from the reflection shade 4. This moving speed is
equal to one relative to the linear speed of the drum 10
when copying is made to an A4 size copy paper. Since
the size of the A4 copy paper is 210 mm X 297 mm as
compared to 24 mm X 36 mm of the negative film 2, the
image 1s copied magnified to 8.75 times larger. The light
from the illumination lamp 3 enters the CCD photosen-
sor unit 100 after passing through the negative film 2,
passes through an infrared cut filter 102 via a lens 101,
and 1s divided to a blue (B) light, a green (G) light, and
a red (R) light having different wavelengths being di-
rected by a color separating prism 103. The blue, green,
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and red lights thus divided form images on solid pick-up
elements (CCD) 107 through 109, respectively aiter
being subjected to intensity adjustment and spectral
characteristics correction at a B filter 104, a G filter 105
and an R filter 106, respectively. The outputs from these
solid pickup elements 107 through 109 are converted to
digital signals by the image processing unit 200, re-
quired image processing 1s performed there, and a laser
beam modulated by a video signal is radiated from the
laser modulation unit 300 to a polygonal mirror 29.
Since the polygonal mirror 29 1s rotated at a fixed speed
by a scanner motor 30, the laser beam scans over the
photosensitive drum 10 orthogonal to the rotation of
the photosensitive drum 10. A photosensor 31 is
prvvided before the photosensitive drum 10 located on
the path of the laser beam, and a laser horizontal sync
signal BD is generated as the laser beam passes.

On the other hand, after being discharged uniformly
by a discharge electrode 32 supplied by a high voltage
power from the high voltage generator 20 and a dis-
charge lamp 33, the photosensitive drum 10 1s charged
(about —700 V) by a negative charger 34 connected to
the high voltage generator 20 uniformly. When the laser
beam modulated by the video signal is radiated onto the
photosensitive drum 10 negative-charged uniformly,
the electric charge in the portion of the surface of the
photosensitive drum 10 exposed to the laser beam flows
to a main bod ground by the photoconductive phenom-
enon and disappears. Accordingly, when the laser is lit
for the light (white) portion of the negative film 2, and
the laser is not lit for the dark (black) portion of the
negative film 2, the potential at the surface becomes
—50 V to —100 V at the portion corresponding to the
light portion of the negative film 2, and the portion
corresponding to the dark portion of the negative film 2
remains at a potential about —700 V, and a static latent
image is formed on the photosensitive drum 10 corre-
sponding to the shading of the negative film 2. This
static latent image is developed by the developers of
individual reference colors selected by a control signal
from the main body control unit 400, namely the yellow
(Y) developer 11, magenta (M) developer 12, cyan (C)
developer 13, and black (BK) developer 14, and a toner
image i1s formed on the surface of the photosensitive
drum 10. Prior to that, the developers 11 through 14
apply about —400 V bias voltage by the developing bias
generator 19 so that the developing sleeves 15 through
18 become negative potential. The toner in the develop-
ers 11 through 14 has been agitated, and has been nega-
- tive-charged by the frictional charging. This toner ad-
heres to the portion of the surface potential of the pho-
tosensitive drum 10 at —50 to — 100 V, i.e., the portion
corresponding to the light portion of the negative film
2. The toner image thus formed on the photosensitive
drum 10 is transferred to the transfer drum 21, and then
the surface potential of the high voltage generator 20 is
made uniform with any unnecessary electric charge
being discharged by a post electrode 35 negative-
charged by the high voltage generator 20 and a dis-
charging small lamp.

Either of the copy papers encased in the upper and
lower cassette 24 and 25 is selected by the selection
switch provided in the main operation panel 26, and
carried by a sheet feed roller 37 or 38. The paper runs
through a delivery roller 39 or 40, skew is corrected by
a first register roller 41, and the paper is carried at the
timing taken by a second register roller 42. The front
end of the delivered copy paper is clutched by a gripper

10

15

20

23

30

35

40

45

50

35

65

4,833,532

4

43 of the transfer drum 21, and the copy paper is wound
electrostatically about the transfer drum 21. Reference
numeral 44 represents a transfer charger. The toner
image formed on the photosensitive drum 10 is trans-
ferred to the copy paper wound about the transfer drum

21 in a position contacting with the transfer drum 21.
The transfer of this toner image to the copy paper is

performed as many times as specified according to the
preset copy color mode. When toner image of every
color 1s transferred to the copy paper, the copy paper is
discharged by a discharge electrode 45 having a high
voltage which was applied from the high voltage gener-
ator 20. Then the copy paper is peeled off from the
transfer drum 21 by a stripping device 46, drawn onto
the conveying belt 22 by aconveying fan 47, and di-
rected to the fixing unit 23. Copying now ends. On the
other hand, the residual electric charge in the photosen-
sitive drum 10 is discharged by the cleaner pre-dis-
charge electrode 48 connected with the high voltage
generator 20; and then the residual toner on the photo-
sensitive drum 10 is removed by a cleaning blade 50 of
a cleaner unit 49; and then the electric charge on the

- photosensitive drum 10 is removed by the discharge

electrode 32 and the discharge lamp 33 connected with
the high voltage generator.

Now, the main body operation sequence when the
copy color mode 1s 4-color (Y, M, C and BK) full color
mode will be described supplementarily.

A light from the illumination lamp 3 which has
scanned the negative film 2 is sensed by the CCD photo-
sensor unit 100, the image of three colors (B, G and R)
are read by the respective solid pickup elements 107,
108 and 109, the image processing unit 200 calculates
the amounts of Y, M, C which are complementary col-
ors of B, G and R, and BK which is black ink color and
processing such as color correction is performed. The
scan of the negative film 2 is performed 4 times. In the
first scan, a signal of the Y component calculated by the
image processing unit 200 is radiated to the photosensi-
tive drum 10 by the laser beam which has been laser-
modulated at the laser modulation unit 300, and a latent
image 1s formed on the photosensitive drum 10. This
latent image 1s developed at the yellow developer 11,
and the yellow toner is caused to stick. This yellow
toner image 1s transferred to the transfer paper (copy
paper) wound about the transfer drum 21. At the same
time, the magenta toner image is transferred to the
transfer paper based on the second scan, the cyan toner
image 1S transferred to the transfer paper based on the
third scan, the black toner image is transferred to the
transfer paper based on the fourth scan, each toner is
fixed at the fixing unit 23, and copying (printing) in a
full 4-color mode is completed.

F1G. 2 shows the operation parts and display parts of
the main operation panel 26. In the FIGS., 264, 265 and
26¢ are pushbutton switches for switching the color
correction circuit (described later) according to the
type of the negative film as color correction circuit
selection mechanisms. Those are provided according to
the type of the negative film, and designed to be capable
of selecting a circuit of optimum contrast (hereinafter
referred to as gamma). 264 is a numerical value input
keypad provided for setting the number of copies, 26¢
and 26f are cassette selection keys for selecting either
the upper cassette 24 or the lower cassette 25 shown in
F1G. 1, and 26g, 264, 26§, 26, 26k, 26/ and 26m are color
mode selection keys for selecting color copy mode. For
example, the 4 COLOR mode to be selected by the
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selection key 26g performs the original exposure scan 4
times, for each scan the development is made by the
toner of Y, M and C corresponding to the exposed
image (latent image) of the original color-separated to

B, G and R. In the fourth scan, development is made 5
corresponding to the BK component of the original,
development is made by the BK toner corresponding to
the BK component of the original, and a cppy of full
color image is obtained by superimposing color images

of four colors. Similarly, in the three COLOR mode to 10
be selected by the selection key 264, a copy of the image
developed by the toners of Y, M and C based on each of
three original exposure scans is obtained, in the BK+M
mode, a copy of the image developed by the toners of
BK and M can be obtained based on twice original 15
exposure scans, and in each of the BK, Y, M and C
modes a copy of the image developed by the mono-
chrome toner can be obtained based on a single original
exposure scan. A 7-segment LED, 26n, for displaying
copy sheet set quantity; 26p is a 7-segment LED for 20
copy sheet count display, 26¢g is an indicator which
lights when the supply toner in the toner hopper (not
shown) is detected to have been spent by the detector;
26r 1s an indicator which lights when jam is detected by

a Jam detector provided in the delivery path of the copy 25
paper; 26s is an indicator which lights when the copy
paper in the selected cassette 24 or 25 is detected as
being exhausted; and 26¢ is an indicator which lights
when the surface temperature of a thermal pressure
fixing roller 23a of the fixing unit is not at a specified 30
level. When even one of these indicators 26g, 26r, 26s
and 26¢ is on, the copying operation is not performed.
26u and 26v are paper size indicators designed to indi-
cate the copy paper size in the selected cassette 24 or 25.
26w 1s a copy shade level adjusting lever, and 26x is a 35
copy start switch.

In FIG. 3, 51 is a sub operation panel comprising the
operation unit the operator uses for the machine opera-
tion together with the main operation panel 26; 401 is a
sequence controller for controlling all loads including a 40
drive motor (not shown) of the photosensitive drum 10,
the illumination lamp 3, and so forth; 402 is a memory
unit (ROM) for storing the sequence controller table:
403 1s an I/0 unit (1/0 port); 404 is a controller for con-
troliing keys and displays of the main operation panel 45
~ 26; 405 is a sequence clock generator; 406 is an input
interface for inputting signals from detectors I1, 12, . . .

In for lighting indicators shown in FIG. 2; and 407 is a
load driving circuit for driving loads L1, L2, . . . Ln
such as the illumination lamp 3. 50

Loads to be driven by the main operation panel 26
and the sub operation panel 51 which are the operation
unit include keys, lamps, LEDs, and the like, and are
controlled by the controller 404. The timing chart of
FIG. 4 shows, as an example, the sequence for obtaining 55
a color image of Y, M and C by superimposing. For
obtaining the full color image of Y, M and C, the photo-
sensitive drum 10 and the transfer drum 21 must be
given 5 and 10 turns, respectively. Accordingly, the
ratio of the drum diameter of the photosensitive drum 60
10 to that of the transfer drum 21 becomes 2: 1. This
sequence proceeds according to a drum clock C gener-
ated according to the rotation of the photosensitive
drum 10 by the sequence clock generator 405 comprised
of a clock panel 53 to be driven by a gear 52 ooupled 65
with the drive shaft of the photosensitive drum 10 and a
photointerrupter 54 as shown in FIG. 5 based on the
rotation of the photosensitive drum 10 and the transfer

6

drum 21, and as the transfer drum 21 makes a turn, 400
clock signals of the drum clock C are counted. The
drum clocks which are generated at a reference point of
the transfer drum are counted as photoconductor drum
10 rotates. The count of the drum clocks is used to
control the drive start and stop for various loads, such
as the resist-roller and the laser. Figures shown in the
operation timing and non-operation timing in the timing
chart of FIG. 4 are clock count values when the HP is
taken as clock count 0. For example, the illumination
lamp 3 it so controlled that it goes on at clock 120 count
of the third turn of the transfer drum 21, at 120 count of
the fifth turn, and at 120 count of the seventh turn, and
it is turned off at 118 count of the fourth turn, 118 count
of the sixth tturn, and 118 count of the eighth turn.
Now, the copying operation will be described in
detail with reference to the timing chart of FIG. 4.
When the copy start switch 26x of the main operation
panel 1s operated, and its ON signal is detected by the
controlier 404 of the main body control unit 400, the
sequence controller 401 starts sequence operation,
thereby driving the photosensitive drum 10, the transfer
drum 21, the first register roller 41, and the second
register roller 42. The negative film is placed on the
original platen 1, and moves on the original platen at a
constant speed from the clock 120 count at the third
turn of the transfer drum 21 at which the illumination
lamp 3 lights, while being radiated by the illumination
lamp 3. The transmitting light from the negative film by
the exposure scan reaches the color separating prism
103 via the lens 101 of the CCD photosensor unit 100,
and 1s subjected to color separation here to become
three colors of B, G and R. The transmitting light mage

from the negative film thus separated forms an image on

the solid pickup elements 107 through 109 after passing
through the filters 104 through 106. The color separated
light image correspondnng to the negative film photos-
ensed at the solid pickup elements (CCD) 107 through
109 1s subjected to photoelectric conversion (digital
signal conversion) at the image processing unit 200,
further processed to required realtime data (image
data). Then, in the sequence of B, G and R, the photo-
sensitive drum 10 is exposed to the laser beam modu-
lated by the above image data, and a latent image corre-
sponding to the negative film 2 is formed on the surface
of the photosensitive drum 10. The negative film 2 is
rewound by the take-up reel 7 between the first expo-
sure scan and the second exposure scan, and between
the second exposure scan and the third exposure scan of
the above negative film 2.

As shown in the timing chart of FIG. 4, the latent
image on the photosensitive drum 10 formed according
to the first exposure scan is developed by the Y devel-
oper 11 which starts operation at clock 254 count of the
third turn of the transfer drum 21 and stops operation at
clock 293 count of the fourth turn of the transfer drum
21. The image, thus developed, is transferred to the
copy paper wound about the transfer drum 21 by the
transfer electrode 44 which starts operation at clock 196
count of the fourth turn of the transfer drum 21 and
stops at clock 196 count of the fifth turn of the transfer
drum 21, as a yellow toner image corresponding to the
yellow component of the negative film 2. In the same
fashion, at the fifth, sixth and seventh turns of the trans-
fer drum 21, and at the seventh, eighth and ninth turns
of the transfer drum 21, a magenta toner image corre-
sponding to the magenta component of the negative
film 2 and a cyan toner image corresponding to the cyan
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component of the negativc film 2 are multiple-trans-
ferred onto the same copy paper. The transmission light
image from the negative film 2 is separated to three
color components of B, G and R at the color separating
prism 103, and forms images on the CCDS 107, 108 and
109, respectively. At the time of image read for forming
a yellow toner image, G and R signals are used for the
color correction, at the time of image read for forming

a magenta toner image B and R signals are used for the
color correction, at the time of image read for forming

a cyan toner image B and G signals are used for the

color correction, and processing is made in the se-
quence of Y, M and C.

On the other hand, at clock 225 count of the third
turn of the transfer drum 21 at which time the first
exposure scan is performed, for feeding a copy paper
from the cassette selected by the main operation panel,
the sheet feed roller 37 is actuated in the case of the
upper cassette 24, and the sheet feed roller 38 in the case
of the lower cassette. The copy paper thus fed is wound
about the transfer drum 21 through the delivery roller,
the first register roller 41, and the second register roller
42, and individual toner images are multiple-transferred.
When the transfer is completed, the copy paper is
peeled off from the transfer drum 21 by means of the
seaaration nail 46 and is directed to the fixing unit 23 by
the conveyer belt 22. Thermal pressure fixing of the
toner 1s performed, and copying the negative film 2
ends.
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From the sequence controller 401 of the main body

control unit 400 to the image processing unit 200, a
yellow exposure signal is sent out before th start of the
exposure scan for the first yellow toner image forming,
a magenta exposure signal before the exposure scan
start-up oor the second magenta toner image forming, a
cyan exposure signal before the exposure scan start-up
for the third cyan toner image forming, and a black
exposure signal before the exposure scan start-up for the
fourth biack toner image forming.

Now, the sub operation panel will be described with
reference to FIG. 6.

Numeral 51a is a switch group for the masking pro-
cess applied on the negative film 2, and the switches are
rotary digital code switches for determining coefficients
al, bi and ci (i=1 2, 3) when applying the following data
conversion to the yellow picture element Yi to be fed to
a masking processing circuit (mentioned later), the ma-
genta picture element Mi, and the cyan picture element
data Ci, and for generating digital codes from 0 to 16.
The data conversion for the masking process can be
given by the folowing expressions.

Yo=a1Yi—biMi—c1Ci (a)

Mo=aYi

brMi—cyCi (b)

Co=—a3Yi—biMi+c3Ci (c)
515 1s a switch group for correcting Y, M, C, BK data
in the later mentioned UCR processing circuit, and
consists of rotary digital switches for setting correction
coefficients. Slc is a control section for adjusting out-
puts from the high voltage generator 20. For example, it
controls a current flowing to the negative charger 34
for negative-charging the photosensitive drum 10,
thereby adjusting the shading of each color of the im-
age, and changing color balance.
FIG. 7 1s a block diagram showing the control system
for forming a latent image on the photosensitive drum
10 through the image processing of light signals from
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the negative film 2 detected at the CCD photosensor
unit 100 by the tmage processing unit 200 having the
aforementioned gamma correction circuit, the masking
processing circuit, and the UCR processing circuit.
Based on the image signals of three colors which
have been read out at the CCD photosensor unit 100,
the image processing unit 200 calculates a proper
amount of each of yellow (Y), magenta (M), cyan (C)

and black (BK) signals required for the copying (print-
ing), and outputs each color to the laser modulation unit

300. That is, in the case of 4 COLOR mode (Y, M, C,
BK), the original is scanned four times, in the case of 3
COLOR mode (Y, M, C), the original is scanned three
times, and the original scan of multicoler superimpose
printing 18 performed. The gamma correction circuit
201 1s a circuit for correcting the gradation of each
color signal, the masking processing circuit 202 is a
circuit for calculating a proper amount of the toner of
each color (Y, M, C) required for printing, the UCR
processing circuit 203 is a circuit for calculating a
proper amount of BK toner for the black ink plate form-
ing from the signals of Y, M and C, a dither processing
circuit 204 is a circuit for performing binary conversion
of intermediate tone image using the dither method, a
multi-value encoding processing circuit 205 is a circuit
for raising gradation at the intermediate tone by subject-
ing the image signal binary converted at the dither
processing circuit to pulse width modulation. The
image processing unit 200 is comprised of the correc-
tion processing circuits 201 through 205 and a sync
control circuit 206 for sync-controlling these circuits.
The CCD photosensor unit 100 separates the light
image from the original to B, G and R, and converts the
light thus color separated to an electric signal. The
lights of colors B, G and R are photoelectric converted
by the CCD 107, 108 and 109. These photoelectric
converted B, G and R signals are converted to 8-bit
digital signals at a CCD driver B207, a CCD driver
(G208, and a CCD driver R209, and are further con-
verted to signals of Y, M and C which are complemen-
tary colors of B, G and R. These digitized Y, M and C
signals VIDEO-Y, VIDEO-M and VIDEQO-C are fed
to the gamma correction circuit 201 via respective sig-
nal lines, and are converted to 6-bit signals for the sim-
plification of data processing after the correction of the
gamma curve 1s performed according to the type of the
negative film 2 to be copied. The gamma corrected 6 bit
signals VIDEQO-Y, VIDEO-M and VIDEO-C are fed
to the masking processing circuit 202, and is fed to the
UCR processing circuit 203, after a proper color cor-
rection for printing is performed. At the UCR process-
ing circuit 203, the amount of under color to be re-
moved 1s calculated based on the color corrected Y, M
and C signals VIDEO-Y, VIDEO-M and VIDEO-C,
and the amount of black (BK) is obtained. The amount
obtained by subtracting the amount of BK from each
color of Y, M and C becomes the amount of color cor-
rected Y, M and C. The above 4 color Y, M, C and BK
image (VIDEO) signals are fed to the dither processing
circuit 204 in the sequence of Y, M, C and BK in each
exposure scan by color. In the dither processing circuit
204, the intermediate tone representation is performed
according to the dot density per unit area based on the
6 bit digital signal having been fed, dither processing of
three different threshold values is performed, and bi-
nary signals are output. The multi-value encoding pro-
cessing circuit 205 performs 4-value pulse width modu-
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lation according to the three binary coded. signals fed
from the dither processing circuit 204, and outputs the
pulse width modulated binary signal to the laser modu-
lation unit 300. The laser modulation unit 300 feeds the
abov binary signal to a laser driver 301, emits a laser
beam from a laser unit to the polygon mirror 29, and
forms a latent image on the photosensitive drum 10.

The main body control 400 performs the aforemen-
tioned image processing sequence control and the se-
quence control of an entire copying machine.

FI1G. 8 shows a block diagram of the sync control
circuit 206 of the image processing unit 200 shown in
FIG. 7. The sync control circuit 206 is comprised of a
crystal oscillator 206a, a CCD read timing generator
20656, and an address control unit 206¢, drives CCD
drivers 207 through 209 synchronized with a beam
detect signal BD at each time of a single line scan from
the laser scanner, counts serial picture element data
outputted from the CCD 107 through 109, and performs
address control of a single scan line.

From the crystal oscillator 2064, clock CLK of the
frequency four times that of image transfer clock 24T is
output to the CCD read timing generator 2065 and the
address control unit 206c. The image transfer clock
2T 1s a clock for transferring the serial image data to
be output from th CCD 107 through 109, and is fed to
the CCD driver B207, the CCD driver G208, and the
CCD driver R208. An image transfer clock 2¢7T> is fed
to each of correction circuit 201 and processing circuits
202 through 205 in the image processing unit 200.

The address control unit 206¢ outputs a horizontal
sync signal HSYNC synchronized with the aforemen-
tioned beam detect signal BD, and the CCD read timing
generator 2065 outputs a shift pulse signal SH for start-
ing read-out of the CCD 107 through 109 to be CCD
driver B207, the CCD driver G208, and the CCD
driver R209 according to the HSYNC signal. Signals
$1, 2, and RS are signals required for driving the CCD
107 through 109, and are fed to the CCD driver B207,
the CCD driver G208, and the CCD driver R209 from
the CCD read timing generator 2065. An address signal
ADR 1s a 13-bit signal, counts 4752 bit image signal
from the CCD 107 through 109 to be outputted line by
line by color, and is fed to a shading correction circuit
(not shown).
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FIG. 9 1s an operation timing chart of the sync con~-

trol circuit 206. Image transfer clock 2T synchronizes
the beam detect signal BD for each line issued from the
laser scanner, and causes {0 geneate a shift pulse signal
SH for starting read-out of the CCD 107 through 109.
Signals ¢ and ¢ are signals of the period twice that of
the image transfer clock 2¢T and of different phase, and
are clock signals for shifting the odd part and the even
part registers of the CCD 107 through 109. Signal
VIDEO DATA from the CCD 107 through 109 are
read out in such a way that the first image data D; is
read out by the shift pulse signal SH, then image data
Ds, D3, ... are read out sequentially a many as 5000 bits
of which from data Dsto Dyyse, i.e., 4752 bits, are image
data for a single line since data D1 to D4 are dummy
picture element of the CCD, and signal CCD VIDEO
EN becomes the active state in the section from 5th to
4756th bits. Signal RS is a pulse signal for resetting the
shift registers of the CCD 107 through 109 at each shift,
and is generated at the trailing edge (the end of each bit)
of signal VIDEO DATA. A shading start signal

SHDST i1s a signal to be fed from the main body control
unit 400.
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Now, the gamma correction circuit 201 will be de-
scribed 1n detail.

The color negative film 2 1s coated with three layers
of a solution made by adding coupler generating com-
plementary colors Y, M and C to an emulsion sensitive
to three primary colors B, G and R. The sensitivity of
an emulsion sensitive to the three primary colors and
gamma are not the same, and differ according to the
type (maker) of the negative film. In addition, devel-
oped negative film 1s masked in orange color which
differs according to the type. Accordingly, the value of
gamma should be selected properly. |

FIG. 10 1s a circuit diagram of the gamma correction
circuit 201. Picture element signals VIDEO-Y,
VIDEO-M and VIDEO-C from the CCD driver B207,
the CCD driver G208, and the CCD driver R209 are
latched to IC201a, 2015 and 201¢, respectively, by sync
signal from the sync control circuit 006, and are fed to
1C201d, 201e and 201f 1C201d through 201f are com-
prised of ROM or RAM. Output data from 1C201d
through 201/ are latched to 1C201g, 201/ and 201/ by
the sync signal from the sync control circuit 206, and
are output to the masking processing circuit 202.

For the gamma correction of signals VIDEO-Y0 to 7
from the CCD DRIVER B207, first signals of yg=0
and y1=0 are output from the main body control unit
400 to 1C201d to 201f addresses A8 and A9. Then, 00,
01, 02, ... 3E, 3F are stored at addresses 000, 001, 002,
... 03E, and 03F of IC201d in advance. Now, the input
and output become directly proportional. Alternatively,
when 3F, 3E, . .. 01 and 00 are stored in advance at
addresses 100, 101, . . . 13E and 13F of I1C2014, input
and output become i1nversely proportional. In this man-
ner, gamma can be changed freely by the content stored
in 1C201d, 201e and 201/ That 1s, according to the type
of the negative film, the optimum gamma curve is found
and stored. When any of the pushbutton switches 26a,
26b and 26¢ of the main operation panel 26 is pressed,
the main body control unit 400 selects the address of
prestored gamma curve, and a copy optimumly gamma
corrected according to the type of the negative film to
be copied can be obtained. Accordingly, color image of
the same gradation can be reproduced regardless of the
type of the negative film.

In this manner, by operating the pushbutton switch
26a, 26D, 26¢ as a selection mechanism provided in the
main operation panel or the color mode selection key
26g - 26m, and by selecting optimum gamma curve
according to the type of the negative film to be copied,
optimumly color corrected copy can be obtained. In
addition, since gamma can be changed also by the dither
proccssing circuit 204, properly color corrected copy
can be obtained by a copying machine not provided
with the above gamma correction circuit 201. In this
case, designing to change the dither pattern according
to the type of the negative film is only what is required.

Though the color balance is broken when the light
source at the negative film photographing differs, color
correction of the light source can also be made by pro-
viding a selection pushbutton switch typically of the
fluorescent lamp or a tungsten lamp, and by selecting
the gamma curve suitable to the light source.

Though the embodiment is of the construction
wherein the operator selects the gamma curve accord-
ing to the type of the negative film, it may be structured
so as to provide a notch or the like on the cartridge of

~ the negative film according to the type of the negative

film, to detect the type of the negative film by setting
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this cartridge on the image processor, and to reproduce
a color mmage of the same gradation regardless of the
type of the negative film by automatically selecting the
gamma Ccurve.
What I claim is:
1. A color image processing apparatus comprising:
read-out means for reading a color negative film to
produce three color component signals, one color
component signal for each of three formation col-
OTS;

generation means for generating an indication signal
indicating a type or condition of the color negative
film read by said read-out means;

gamina correction means for correcting gamma char-

acteristics of the three color component signals and
for removing an orange mask component of the
color negative film from the three color compo-
nent signals in accordance with the indication sig-
nal generated by said generation means;

color masking processing means for deriving a re-

cording color signal for each formation color from
the three gamma-corrected color component sig-
nals from which the orange mask component has
been removed:;

color image forming means for sequentially forming

color images of the formation colors from the cor-
responding color signals; and

control means for enabling said read-out means, said

gamma correction means and said color masking
processing means a predetermined number of times
corresponding to the number of formation colors.

2. An apparatus according to claim 1, wherein said
color image forming means is a transfer type of color
printer.

3. An apparatus according to claim 2, wherein said
color printer is a type which sequentially forms latent
images corresponding to a plurality of formation colors
on a photoconductive surface and develops the latent
images with respective toners corresponding to the
formation colors.

4. An apparatus according to claim 1, wherein said
read-out means includes:

support means for supporting the color negative film:;
and

conversion means for converting an image on the
color negative film into an electrical signal.
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3. An apparatus according to claim 1, wherein said
generation means includes:

manually operable means for setting the type or con-

dition of the color negative film; and

a generation unit for generating the indication signal .

in accordance with the setting operation of said
manually operable means. |

6. An apparatus according to claim 1, wherein said
gamma correction means includes a memory storing
tables for performing the correcting and removing op-
erations on the color component signals.

7. A color image processing apparatus comprising:

read-out means for reading a color negative film to

produce three color component signals;

removal means for removing an orange mask compo-

nent of the color negative film from the three color
component signals;

generation means for generating an indication signal

indicating a type or condition of the color negative
film read by said read-out means:; and

control means for controlling removal characteristics

of said removal means in response to the indication
signal generated by said generation means.

8. A color image processing apparatus according to
claim 7, wherein said read-out means includes:

support means for supporting the color negative film;

and

conversion means for converting an image on the

color negative film into an electrical signal.

9. A color image processing apparatus according to
claim 7, wherein said removal means includes a memory
storing tables provided for each of the three color com-
ponent signals.

10. A color 1mage processing apparatus according to
claim 9, wherein the number of tables provided for each
of the three color component signals is equal to the
number of kinds or conditions of the color negative film
for which said generation means can generate an indica-
tion signal.

11. A color image processing apparatus according to
claim 7, wherein said generation means includes:

manually operable means for setting the type or con-

dition of the color negative film; and

a generation unit for generating the indication signal

in accordance with the setting operation of said

manually operable means.
*x k k% K




UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
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OATED . May 23, 1989
INVENTOR(S) : SHUNICHI ABE

1t is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 1

Line 32, "mdde" should read ~--made--.

COLUMN 2

Line 51, "oftthe" should read =--of the--.
Line 52, "negative fimm 2" should read
--negative film 2--.

Column 3

Line 15, "prvvided" should read --provided--.
Line 28, "bod" should read --body--.

Column 4
Line 20, "and" should be deleted.

Column 5

Line 8, "cppy" should read —--copy--.
Line 65, "ooupled" should read --coupled--.

COLUMN 6

Line 11, “it" (first occurrence) should read ——ig—--.
Line 33, "mage" should read —--image--.

COLUMN 7

Line 5, "CCDS 107, 108" should read --CCDs 107, 108--.
Line 25, "seaaration nail 46" should read
--separation nail 46--.
Line 31, "th" should read --the--.
Line 34, "oor" should read --for--.
Line 54, "M,=a,Yi+b,Mi-c,Ci(b)" should read
--M,=-a,Yi+b,Mi-c,Ci (b)--.
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